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The aim of this paper was to evaluate the parameters of blood count and tumor markers in borderline ovarian tumors. We
evaluated 21 patients who had conﬁrmed histopathologic diagnosis of borderline ovarian tumor. We recorded age, parity, tumor
type, stage of cancer, serum levels of tumor markers (CA-125, CA-15.3, CA-19.9, CEA, AFP), and the parameters of blood count,
fasting glucose, disease-free survival and overall. The patients were divided into two groups, stage IA (n = 13) and stage IB-IIIC
(n = 8). The unpaired t-test and Fisher’s exact test were used, with P values of less than 0.05 being considered to indicate statistical
signiﬁcance. Levels of red blood cells, hematocrit, and hemoglobin were signiﬁcantly higher in stage IA when compared with stage
IB-IIIC (P<0.05). The levels of tumor marker CEA had a tendency to be higher in the group stage IB-IIIC (0.08). Abnormal
levels of CEA and CA-19.9 were found more frequently in stages IB-IIIC. Therefore, parameters of blood count, CEA, and CA-19.9
should be targeted for further research in identifying prognostic factors in borderline tumors.
1.Introduction
Borderline ovarian tumors were recognized as clinical and
pathological entity by the International Federation of Gyne-
cologyandObstetrics(FIGO)in1972andcompriseabout15
to 20% of all malignant ovarian tumors [1, 2]. Histologically,
the borderline tumors are deﬁned by the presence of nuclear
atypia, epithelial stratiﬁcation, mitotic activity, and absence
of stromal invasion [3, 4].
T h em o s tc o m m o nh i s t o l o g i ct yp e sa r es e r o u sa n dm u c i -
nous tumors. They are usually staged according to FIGO
but have a much better prognosis than invasive carcinomas
[5]. Borderline ovarian tumors are also described as tumors
with low malignant potential [6]. However, a subset of these
tumors may progress and be lethal [7], making the diagnosis
and treatment in cases of borderline tumors be still a
challenge.
Borderline ovarian tumors are diagnosed primarily in




Studies of other molecular markers were not yet as reli-
able predictors of biological behavior; however, there is hope
that future studies of genetics and molecular biology of tu-
mors will provide the insertion of useful laboratory tests.
Other prognosis factors were DNA-ploidy, histologic type,
and age of patients [9].
Although patients have an excellent prognosis, recur-
rence risk remains in some cases. It was shown that the sur-
gical procedure, the rupture of the cyst, the staging, the pres-
ence of microinvasion, and peritoneal implants were the ﬁve
independent prognostic factors aﬀecting the recurrence of
these neoplasms [6, 7, 9, 10]. Emphasis should be provided2 ISRN Oncology
Table 1: Laboratory parameters (mean±standard deviation) in stage IA (n = 13) and IB-IIIC (n = 8) borderline ovarian tumors.
Stage IA Stages IB-IIIC
Red blood cells (×106/mm3)4 .78 ±0.47∗ 4.25 ±0.5
Hematocrit (%) 41.9 ±3.6∗∗ 36.91 ±5.13
Haemoglobin (g/100mL) 14.08 ±1.3∗∗∗ 12.37 ±1.9
Leucocytes (/mm3) 7,740 ±2,607.1 8,162.5 ±5,246.5
Platelets (/mm3) 259,076.92 ±58,150 310,857.14 ±88,494
Fasting glucose (mg/dL) 100.2 ±25.93 104.5 ± 28.05
CA-125 (U/mL) 60.47 ±132.86 4 .34 ± 59.43
CA-15.3 (U/mL) 41.12 ±53.55 28.85 ± 17.84
CA-19.9 (U/mL) 12.95 ±13.82 3 .84 ± 36.35
CEA (U/mL) 2.43 ±3.79 .86 ±12.48
AFP (U/mL) 1.43 ±0.65 1.42 ± 0.56
Unpaired t-test. ∗,∗∗,∗∗∗respectively, P<0.03, 0.01, 0.02, compared to stages IB-IIIC.
in those patients with high-risk factors and prevention strat-
egies should be taken to prevent its progression.
The aim of this study was to evaluate the parameters of
blood count and tumor markers in preoperative staging of
borderline ovarian tumors.
2.MaterialsandMethods
A retrospective study was conducted in the Departments of
Special Pathology and Discipline of Obstetrics and Gyne-
cology of UFTM. We evaluated 21 patients in the Pelvic
Mass Clinic in the Discipline of Obstetrics and Gynecology/
Oncology Research Institute (IPON) who were underwent
surgical treatment according to predetermined criteria [11,
12] and had conﬁrmed histopathologic diagnosis of border-
line ovarian tumor.
We recorded age, parity, tumor type, stage of cancer, type
of surgery, rupture of the cyst, chemotherapy, serum levels
of tumor markers (CA-125, CA-15.3, CA-19.9, CEA, AFP),
and the parameters of blood count (hemoglobin, WBC,
platelets), fasting glucose, disease-free survival, and overall.
The patients were divided into two groups, stage IA (n =
13) and stage IB-IIIC (n = 8). Regarding the histologic
type, tumors were divided into two groups, serous and
nonserous. The normal values for tumor markers were AFP
≤ 12.1ng/mL, CA 125 < 35U/mL, CA15.3 < 25U/mL, CA
19.9 < 39U/mL, and CEA ≤ 5.5ng/mL.
2.1. Statistical Analysis. Data were analyzed using GraphPad
Instat software. Values were expressed as means ± standard
deviations (SDs). Unpaired t-test was used to compare mean
values of laboratory parameters between stages I and IB-IIIC
and the mean values of laboratory parameters between the
nonserous and serous group. Fisher’s exact test was used to
evaluate normal and abnormal levels of tumor markers in
relation to groups of stages and histological type. The sig-
niﬁcance level was less than 0.05.
This research was approved by the Research Ethics Com-
mittee of Federal University of Triˆ angulo Mineiro.
3. Results
We evaluated 21 patients with borderline ovarian tumor.
The average age of patients was 50.05 ± 17.61 years. The
average parity was 2.4 ± 2.04 children. Thirteen patients
(61.9%)underwentbilateralsalpingoophorectomy,hysterec-
tomy, omentectomy, peritoneal washing, and multiple biop-
sies,andeight(38.1%)underwentunilateralorbilateralsalp-
ingoophorectomy. Thirteen patients (61.9%) were in stage
IA, 2 (9.52%) in stage IB, 3 (14.3%) in stage IC, 2 (9.52%)
in stage IIIA, and one (4.76%) in stage IIIC. Ten tumors
(47.6%) were mucinous, eight (38.1%) were serous, one
(4.75%) was endometrioid, one (4.75%) was a Brenner
tumor, and one (4.75%) was mucinous with benign Brenner.
Fifteen(71.4%)didnotreceivechemotherapy,and6(28.6%)
did. One (4.76%) patient died and 7 (33.33%) were lost to
follow up. In 17 (81%) patients there was no rupture of the
c y s ta n dr u p t u r e db y1 9 % .
In Table 1, patients were divided into two groups, one
with stage IA (n = 13) and the other with stage IB-IIIC
(n = 8), and the laboratory parameters were compared.
Levels of red blood cells, hematocrit, and hemoglobin were
signiﬁcantly higher in stage IA when compared with the
group stage IB-IIIC (P<0.03, P<0.01, and P<0.02,
resp.). The levels of tumor marker CEA had a tendency to
be higher in the group stage IB-IIIC, when compared to the
group stage IA (0.08). Table 2 compares the levels of tumor
markers among nonserous and serous subtypes, no statisti-
cally signiﬁcant diﬀerence being demonstrated.
Comparing the normal and abnormal values of tumor
markers in relation to the stages (Table 3), abnormal values
ofCA19.9andCEAwerefoundmorefrequentlyinthegroup
stages IB-IIIC (P = 0.0357 and P = 0.0006, resp.). Com-
paring the normal and abnormal values of tumor markers in
relation to the histological types (serous or nonserous), no
statistically signiﬁcant diﬀerence was demonstrated.
4. Discussion
The treatment of borderline ovarian tumors was similar to
their invasive counterparts for a long time. However, in view
of the good prognosis, its occurrence in a younger age group,ISRN Oncology 3
Table 2: Tumor markers (mean±standard deviation) in serous histological subtypes (n = 8) and nonserous (n = 13) borderline ovarian
tumors.
Serous Mean ± standard deviation Nonserous Mean ± standard deviation
CA-125 (U/mL) 44.87 ±59.99 75.19 ± 136.71
CA-15.3 (U/mL) 53.66 ±62.32 3 .19 ±11.31
CA-19.9 (U/mL) 7.01 ±5.01 24.95 ±29.38
CEA (U/mL) 1.31 ±1.22 7.67 ± 10.31
AFP (U/mL) 1.74 ±0.62 1.24 ±0.54
Unpaired t-test; P : not signiﬁcant.
Table 3: Increased tumour markers (n/total of cases) in relation to
groups of stages.
Stage IA % Stages IB-IIIC %
CA-125 (≥35U/mL) 2/10 20 4/6 66.7
CA-15.3 (≥25U/mL) 4/10 40 2/6 33.3
CA-19.9 (≥39U/mL) 1/10 10 4/6∗ 66.7
CEA (≥5.5ng/mL) 1/11 9.1 6/6∗∗ 100
AFP (≥12.1ng/mL) 0/11 0 0/5 0
Fisher’s exact test. ∗, ∗∗,r e s p e c t i v e l y ,P<0.0357 and 0.0006, compared to
stage I.
andthedevelopmentoflessinvasivetechniques,thequestion
that can be asked is whether a conservative treatment is
justiﬁed in these cases. The goal in treating cases of
borderline ovarian tumor is the deﬁnition of patients with
poor prognosis and risk factors for recurrence and therefore
requires more aggressive therapy. Research could help iden-
tify borderline tumors with poor prognosis [13].
Although borderline ovarian tumors have an excellent
prognosis, they are not free of risk of recurrence. Kokawa
et al. (2009) showed that less advanced staging which is the
absence of residual tumor, peritoneal implants and ovarian
stromal involvement, and negative peritoneal cytology were
signiﬁcantlyassociatedwithimprovedoverallsurvival.There
are insuﬃcient data to support a role for aggressive surgery
and adjuvant chemotherapy-prolonged survival [14]. Chang
et al. (2008) showed that the presence of invasive implants
and micropapillary pattern were important prognostic fac-
tors in patients with serous borderline ovarian tumors [15].
Genetic abnormalities may better delineate the relationship
between borderline tumors and carcinomas and lead to a
unifying hypothesis as to the origin of these important
ovarian lesions [7].
Some studies have shown changes in laboratory param-
eters of blood count and glucose related to the prognosis
of malignant neoplasms. A higher frequency of changes in
leukocytes in peripheral blood was found in patients with
advanced cancer of the cervix, and neutrophilia could be
an indicator of tumor invasiveness [16]. Another study
showed that patients with cervical neoplasias with poor
prognosis had higher plasma glucose levels than those
with less aggressive lesions [17]. In ovarian malignancies,
hemoglobin levels before and during chemotherapy may be
important prognostic factors [18–20], and the hemoglobin
concentration had a prognostic factor in oral squamous
carcinoma [21].
However most studies relating to blood count and prog-
nosis of cancer were performed in malignancies, and no sim-
ilar studies were performed in borderline ovarian tumors.
In our study, levels of red blood cells, hematocrit, and he-
moglobin were signiﬁcantly higher in stage IA when com-
pared with the group stage IB-IIIC.
Ovarian cancer patients had haematological anomalies
(haemoglobin and haematocrit levels were signiﬁcantly low-
er and the platelet count was higher, and lower values for
lymphocytes) compared to patients with benign ovarian
tumours [22]. Some studies have shown a possible relation-
ship with IL-6 levels of hemoglobin and platelets in malig-
nant disease. High pretreatment platelet counts and low
pretreatment hemoglobin levels can be negative prognostic
factors in patients with ovarian cancer; there was observed
the relationship of cystic ﬂuid IL-6 levels with platelet counts
and hemoglobin levels [23]. Another study demonstrated
that anaemia in advanced stages of ovarian cancer may be
related to the levels of IL-6 [24]. Therefore there can be a
possible causative role of tumor-derived IL-6 and abnormal
values in hemoglobin and platelet levels, which have been
recognized as prognostic factors. In our study, there were
no signiﬁcant changes in glucose levels, leukocytes, and
platelets.Thesmallamountofpatientsstudiedbecauseofthe
low frequency of borderline tumors may be a limiting factor.
In patients with borderline ovarian tumors, histological
type mucinous, preoperative CA 19.9 was more frequently
elevated than CA 125 or CEA, and abnormal levels of tumor
markers predicted recurrence in follow-up [25]. Our data
showed no signiﬁcant diﬀerence in tumor markers between
nonserous or serous group, perhaps by the small number of
patients when groups are stratiﬁed.
Studies with a larger number of patients who underwent
surgery for borderline ovarian tumors are needed to assess
its importance as a prognostic factor. The CA-125 levels
are may be higher in patients with borderline tumors
in more advanced stages. Kolwijck et al. demonstrated
preoperative serum CA-125 levels signiﬁcantly higher for
patients with advanced stage compared with patients with
stage I in borderline ovarian tumors [26]. Wu et al. showed
that stages II and III, only excision of the cyst (con-
serving ovarian tissue) and higher preoperative serum CA-
125 were independent variables predictive of recurrence in
these tumors [27]. Høgdall et al. showed that a shorter dis-
ease-speciﬁc survival for patients with 30% or higher CEA4 ISRN Oncology
expression in the tumour tissue and the highest CEA expres-
sion compared with no expression was found to be an inde-
pendent prognostic factor for mucinous ovarian cancer in
Danish patients [28]. In a preoperative comparison of serum
tumor markers, CA 125 and CA 19.9 levels were signiﬁcantly
higher in IC stages than those in IA stages [29]. CA 125
levels in our study were higher in stage IB-IIIC, but there was
nostatisticalsigniﬁcance.TheCEAlevelstendedtobehigher
also in these stagings. On the other hand, we found two
abnormal tumor markers (CA 19.9 and CEA) more fre-
quently in stages IB-IIIC compared with stage IA.
Some questions are still challenging. What are the high-
risk patients? In patients who received adjuvant chemother-
apy, would that provide beneﬁts? When surgery could be
performed preserving fertility in patients taking low risk of
relapse? To our knowledge, this is the ﬁrst study of literature
that relates blood count and staging of borderline ovarian
tumors.
5. Conclusions
Red blood cell count, hemoglobin, and hematocrit were
signiﬁcantly higher in borderline ovarian tumors on initial
staging (IA), and CEA levels tended to be higher in stage IB-
IIIC. Abnormal values of CA 19.9 and CEA were found more
frequently in the stages IB-IIIC. These laboratory parameters
should be targeted for further research in identifying prog-
nosticfactorsinborderlinetumors,guidingthemanagement
of these cases and indicating for each patient the right treat-
ment, so that it is less aggressive and may preserve fertility in
women over young, but do not leave these patients at risk
of an unfavorable evolution. Further studies with larger
numbers of patients are needed to elucidate the role of
laboratory parameters in the prognosis of borderline ovarian
tumor.
Conﬂict of Interests
The authors declare that there is no conﬂict of interests.
Acknowledgments
The authors wish to thank the Conselho Nacional de
Desenvolvimento Cient´ ıﬁco e Tecnol´ ogico (CNPq) and the
Fundac ¸˜ ao de Amparo ` a Pesquisa do Estado de Minas Gerais
(FAPEMIG) for providing funding in support of this
research.
References
[1] R. E. Scully, “Common epithelial tumors of borderline malig-
nancy (carcinomas of low malignant potential),” Bulletin du
Cancer, vol. 69, no. 3, pp. 228–238, 1982.
[ 2 ]Y .K a t s u b e ,J .W .B e r g ,a n dS .G .S i l v e r b e r g ,“ E p i d e m i o l o g i c
pathology of ovarian tumors: a histopathologic review of pri-
mary ovarian neoplasms diagnosed in the Denver Standard
Metropolitan Statistical Area, 1 July-31 December 1969 and 1
July-31December1979,”InternationalJournalofGynecological
Pathology, vol. 1, no. 1, pp. 3–16, 1982.
[3] C.G.JulianandJ.D.Woodruﬀ,“Thebiologicbeha vioroflow-
grade papillary serous carcinoma of the ovary,” Obstetrics and
Gynecology, vol. 40, no. 6, pp. 860–867, 1972.
[4] J. F. Leake, J. L. Currie, N. B. Rosenshein, and J. D. Woodruﬀ,
“Long-term follow-up of serous ovarian tumors of low
malignant potential,” Gynecologic Oncology, vol. 47, no. 2, pp.
150–158, 1992.
[5] C. Trop´ e and J. Kærn, “Prognosis and management of border-
line tumours of the ovary,” Current Opinion in Obstetrics and
Gynecology, vol. 8, no. 1, pp. 12–16, 1996.
[6] H. C. Taylor, “Malignant and semimalignant tumors of the
ovary,” Surgery, Gynecology & Obstetrics, vol. 48, pp. 204–230,
1929.
[7] C. J. Link Jr, E. Kohn, and E. Reed, “The relationship between
borderline ovarian tumors and epithelial ovarian carcinoma:
epidemiologic, pathologic, and molecular aspects,” Gyneco-
logic Oncology, vol. 60, no. 3, pp. 347–354, 1996.
[8] L. Tulpin, R. Rouzier, O. Morel, C. Malartic, E. Dara¨ ı, and E.
Barranger, “Borderline ovarian tumors: an update,” Gynecolo-
gie Obstetrique Fertilite, vol. 36, no. 4, pp. 422–429, 2008.
[9] C. Trop´ e ,B .D a v i d s o n ,T .P a u l s e n ,V .M .A b e l e r ,a n dJ .K a e r n ,
“Diagnosis and treatment of borderline ovarian neoplasms
”the state of the art”,” European Journal of Gynaecological
Oncology, vol. 30, no. 5, pp. 471–482, 2009.
[10] J. Ren, J. Y. Lou, H. Liu et al., “Clinicopathologic features of
234 cases with borderline ovarian tumors,” Zhonghua fu Chan
ke Zahi, vol. 44, no. 2, pp. 116–120, 2009.
[11] E. F. C. Murta, C. S. Da Silva, R. A. S. Gomes, B. M. Tavares-
Murta, and A. L. K. O. Melo, “Ultrasonographic criteria and
tumor marker assay are good procedures for the diagnosis
of ovarian neoplasia in preselected outpatients,” European
Journal of Gynaecological Oncology, vol. 25, no. 6, pp. 707–712,
2004.
[12] E. F. C. Murta and R. S. Nomelini, “Early diagnosis and
predictors of malignancy of adnexal masses,” Current Opinion
in Obstetrics and Gynecology, vol. 18, no. 1, pp. 14–19, 2006.
[ 1 3 ] I .C a d r o n ,F .A m a n t ,T .V a nG o r p ,P .N e v e n ,K .L e u n e n ,a n dI .
Vergote, “The management of borderline tumours of the
ovary,” Current Opinion in Oncology, vol. 18, no. 5, pp. 488–
493, 2006.
[14] K. Kokawa, Y. Mikami, H. Sakata et al., “Clinical outcome and
prognostic factors in borderline tumors of the ovary. Results
from 17 years’ experience in the Kinki District of Japan (1990-
2006),” European Journal of Gynaecological Oncology, vol. 30,
no. 2, pp. 155–161, 2009.
[15] S.-J.Chang,H.-S.Ryu,K.-H.Chang,S.C.Yoo,andJ.H.Yoon,
“Prognostic signiﬁcance of the micropapillary pattern in
patients with serous borderline ovarian tumors,” Acta Obste-
tricia et Gynecologica Scandinavica, vol. 87, no. 4, pp. 476–481,
2008.
[16] B. M. Tavares-Murta, M. A. Mendonc ¸ a ,N .L .D u a r t ee ta l . ,
“Systemic leukocyte alterations are associated with invasive
uterine cervical cancer,” International Journal of Gynecological
Cancer, vol. 20, no. 7, pp. 1154–1159, 2010.
[17] R.S.Nomelini,A.S.L.Neto,K.A.Capuci,B.M.T.Murta,and
E. F. C. Murta, “Relationship between plasma glucose levels
and malignant uterine cervical neoplasias,” Clinical Medicine
Insights, vol. 5, pp. 77–82, 2011.
[18] K. M¨ unstedt, M. Kovacic, M. Zygmunt, and R. von Georgi,
“Impact of hemoglobin levels before and during chemother-
apy on survival of patients with ovarian cancer,” International
Journal of Oncology, vol. 23, no. 3, pp. 837–843, 2003.
[19] M. H. R. Eichbaum, L. M. E. Weiss, T. Bruckner et al.,
“Prognostic impact of hemoglobin levels before and duringISRN Oncology 5
carboplatin/taxane-based chemotherapy in patients with pri-
mary invasive epithelial ovarian cancer,” Medical Science
Monitor, vol. 15, no. 4, pp. CR156–CR163, 2009.
[20] K. Pongsanon, M. Benjapibal, and I. Ruengkhachorn, “Prog-
nostic signiﬁcance of hemoglobin levels in patients with pri-
mary epithelial ovarian carcinoma undergoing platinumbased
chemotherapy,” Asian Paciﬁc Journal of Cancer Prevention, vol.
12, no. 1, pp. 131–136, 2011.
[21] M.Bryne,G.E.Eide,R.Lilleng,F.Langmark,P.S.Thrane,and
E. Dabelsteen, “A multivariate study of the prognosis of oral
squamous cell carcinomas: are blood group and hemoglobin
newprognosticfactors?”Cancer,vol.68,no.9,pp.1994–1998,
1991.
[ 2 2 ]M .d e nO u d e n ,J .M .H .U b a c h s ,J .E .G .M .S t o o t ,a n dJ .W .J .
Van Wersch, “Whole blood cell counts and leucocyte diﬀeren-
tials in patients with benign or malignant ovarian tumours,”
European Journal of Obstetrics Gynecology and Reproductive
Biology, vol. 72, no. 1, pp. 73–77, 1997.
[23] A. G. J. Van der Zee, E. M. J. de Cuyper, P. C. Limburg et al.,
“Higher levels of interleukin-6 in cystic ﬂuids from patients
with malignant versus benign ovarian tumors correlate with
decreased hemoglobin levels and increased platelet counts,”
Cancer, vol. 75, no. 4, pp. 1004–1009, 1995.
[24] A. Macci` o, C. Madeddu, D. Massa et al., “Hemoglobin levels
correlate with interleukin-6 levels in patients with advanced
untreated epithelial ovarian cancer: role of inﬂammation in
cancer-related anemia,” Blood, vol. 106, no. 1, pp. 362–367,
2005.
[25] M.J.A.Engelen,H.W.A.deBruijn,H.Hollemaetal.,“Serum
CA 125, carcinoembryonic antigen, and CA 19-9 as tumor
markers in borderline ovarian tumors,” Gynecologic Oncology,
vol. 78, no. 1, pp. 16–20, 2000.
[ 2 6 ]E .K o l w i j c k ,C .M .G .T h o m a s ,J .B u l t e n ,a n dL .F .A .G .
Massuger, “Preoperative CA-125 levels in 123 patients b with
borderline ovarian tumors a retrospective analysis and review
oftheliterature,”InternationalJournalofGynecologicalCancer,
vol. 19, no. 8, pp. 1335–1338, 2009.
[ 2 7 ]T .I .W u ,C .L .L e e ,M .Y .W ue ta l . ,“ P r o g n o s t i cf a c t o r sp r e -
dicting recurrence in borderline ovarian tumors,” Gynecologic
Oncology, vol. 114, no. 2, pp. 237–241, 2009.
[28] E. V. S. Høgdall, L. Christensen, S. K. Kjaer et al., “Protein
expression levels of carcinoembryonic antigen (CEA) in
Danish ovarian cancer patients: from the Danish ’MAL-
OVA’ovarian cancer study,” Pathology, vol. 40, no. 5, pp. 487–
492, 2008.
[29] T. Muramatsu, M. Mukai, S. Sato et al., “Clinical usefulness
of serum and immunohistochemical markers in patients with
stage Ia and Ic ovarian cancer,” Oncology Reports, vol. 14, no.
4, pp. 861–865, 2005.